An evaluation of the activation of endogenous pancreatic enzymes during human islet isolations.
Despite advances in human islet isolations, there remain inconsistencies in human islet yield and viability after collagenase digestion. It has been suggested that trypsin may contribute to the proteolysis of collagenase and the destruction of islet cells, or possibly exert indirect effects on the pancreas by activating other endogenous serine proenzymes. This study evaluated the effects of serine proteases on collagenase activity and profiled the kinetics of serine protease activity throughout human islet isolations with and without addition of Pefabloc, a serine protease inhibitor. Cadaveric pancreases were perfused in the presence (n = 12) and absence of Pefabloc (0.4 mmole; n = 8). Samples were collected before and throughout the digestion process and were assayed for trypsin, chymotrypsin, and elastase activity. A study of the enzyme kinetics of serine proteases throughout human islet isolations showed an increase in activity levels throughout the digestion period. There was a significant difference in the chymotrypsin (1342 +/- 503 and 384 +/- 71 units) and elastase (7.94 +/- 1.1 and 2.761 +/- 0.69 units) levels between the control and Pefabloc-supplemented isolations, respectively. There was no significance difference noted among the trypsin (88 +/- 27 and 54 +/- 18 units) levels between the control and Pefabloc-supplemented isolations, respectively. This demonstrates that serine proteases are effectively inhibited by Pefabloc during the islet isolation process. These data show that the presence of serine proteases may likely damage the islets upon prolonged digestion of the pancreatic tissue.